^0/^^85989 

m m m 

[0001] :^mmt-i. mmM^^x-^uM^mm^Wim-r^^u^>^y'j^isxxi^(D^m. 

[0002] ift^, ^icm.m.^micmm^t\.^m^<D:fj^y^m\^^ti^^i^^y'j^\^M-r^m 

■i-^t\^^^mi(DmMt. ^hiz^nMmMi$.\^i^^^-r^M^m=iMi.xmmfj:Wi 
[0003] v^M(Dm^<D:tj?i9^m V ^tzmMixn. ^:i}?i'7(DmBmm(DiiLmtmmmm^ g 

■So 

[0004] ^-f . m^xmu^7T^^n^n^(Dmmi^-^\^-^xmm-r^o mm±m<^nxmi 

[0005] llll{C*3V>T. ^m;<7^^^e9010Tii. ;&p<^9011ic3j;t>*SAt^9012lc:J;|9. 

Si#-rSo ¥iJ^;«;^^i^g9020T'tt. ;^p<7$iJ^^9022;5S;|^ta*f*<^f4etf 
>bt{c;^7^79021(^iS!lEl:^:}sJ;t/<»:^*5j;tJ«X— ^Jt^^SiJ^U *J^;^p<^^B9 

[0006] Ill2f4. ^tii:>:}y^T^m9010)6^Xim^:^^'7mW:9020CO^itim^^^-i'MXh 
5o lll2^c*Dl^T. m^{i^tii;&^7i^M9010<D^«^4g^?j^b. [^^i±i:5&^^^M 



ATTACHMENT "A" 



[0007] o#*{c:, <wn:scm2\z7jk:^fi^n^(Dmm\^^\^^xmm-r^o msa^mwffx 
[0008] igi3{;i jov ^T. j[£v ^mmmmizi:>ti<^xMm<^^mm-r^ @ ^^-^o^mmw^ 

U:kmiML^mm-r^ g 6<3^:ft9^tiffi;«;^7922i(i, ^^^J^^#^9222{^J:9 g 

#(^is^«^'^M-r^o ^ti^^(D^^mm-t. ®^^si^^9240f^*5v>-c. 

^if}^^i*^^fflffl;^7p<^9211;65it,^bfc®^75^bttmLfc1tm^*<7){4efc-iU:# 
;*^7(7)it^^^;i^b. ;(;^7®:^lSlt#^923i*3J:t/;?7^7®^ielt^^9232 

[0009] r(7)tl^5l5<7)^«{Cj;5#;{;p<^(D«^ffi^^^^ife^tfePJf 6o 114. |gl5*5<tt/ 

(c^f'JLfc^ib<^f^1^tBffl;t;^79211;ei5iif^L/c®^^^j^LTl^5o ^T. ^K^^ 
i*:^^ffiffi;<;p<792li(Dai^^J*iK«UAT(DJ;5lv:^^$tLS„ lll4<D#4^-e:^^ns 

r::iy^i^Lm\z>^!t^vfz^m<^i^^mm:>3?^^92iicomm$Mmii^!^Am^^^^ 

XioiQ. |WHW^{l;«7^7®:ftfatt#^923itc^i6^^$tLTv^-5o i^liffl;^ 

Mm^^^-r^m'^ia:i.mmx7jk\^tcmmmmz^j:^xo^m.m:fj?ty922i<Dm 
^^922i(Z)is,^ffijg{i^j6AFp^;6s^^bT*5i9. mmm^tiy^'7mm^^.^^923 
[0010] ±.wj^^<r>m.Wio:>ti;^y^m\^t:.mm.<owmz^\' ^rrr {c*i«65o 
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[0011] ST. 4#rF:iC^l{C7i^$ix5tAe5fe<7)^M-I:(i1tl±3;^7^7^S9010z)^ m^X^2 

[0013] Wi.. #f^:S:i^i{c^$tL5tJe5l5<7)ilS{i. lll2(vi^^n'5J;5{-. ^fcA^l^i^^IiJ 

#W:5:Sfel:#f^^3043925-^<2^J^(|gll, 1116) 
i|#t=P:SCi^2:#f=F||3180730-^<2^^(|lIl, |gl7~|l|9) 
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•9 ±fE^ 1 (7)^*tti*^^tbTV (±f5t^ (^#^3) , oT't>iSfe 

^^xm'f-r^:Lb\z.x.-oxm^n'mm^^^f^-r^^w^:^'rM^i6nhi-^(Dij/ 
ummmi^tvx^:^-t^^t^wmt'r^o 

^li6*J{c:Sji^U. mutate ^^^^^90-C% 5^;^i:L-r, 
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J 
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[0020] ^fc, tufe;^^7{4$^t^. itf^^Jt<^'f4S^^^i-5aHg^#L. SufSPS^^ 

{^x<>x^^^ntzmmmi^(DiiLmi^&-i<xo{cmt^:b^v^mm\^x-hx\^\ :l(d 
[0021] rtitcijioT. ^m.w&^^mm(D±^^tm-i\:.^n. ^mMemMLxmiB^^^m 

m(D:)f\^t:mm-r^nm:fj^mmn^m-r^mf^ti.xh^\.\ z<Dt^. mt^nm 
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[0023] mt^ioT, ^mmmm(Dmm^mm.mmm<Dmm^^-5<(Dx\ ^mmm 

[0024] ;«7p«^^ffi*tbT^3^T'#5fc ttTV^< > 10:^'7^-^-h^hmf^^M 

[0025] imm g #miiM(D^ta'>;^7^At^J:n{i\ ^m*f*^*lK^^*:^it,^-t-^ 

[0026] z<Dt^i^. m^<DXo\^:ti^9(Dnw:iiLm:'^nm::^\^ti:t'<D^i'¥^tz\-tmm(Dmm 

^mMi^xis<!!^^mA^^ji<. ^^o. m^'^^'^.^M^i^x<>xiiM(D:fj?i^t^^(Dm 
mmi^^m^i.fzm^'^. ^<:y^/^hm(Dmm^x-:>xmBmm<DiiLm^^^mt-r^ 
^-a-t^isv ^T'b. mM:!<'7^Mtmmi.xm^mm<Di<Lmtmmmm%:mw.-t^:i 
ti^x^x^UMmmm±i!^(D^mmw:^ti^o 
[0027] ioT. *^?q{c:±«9. ^m.M^mm±W(D^^mmmm^ti. 4#(c:*^^t' 



[0028] mi(Dvt^mm\^i^i-f^mf^-^'oy^mxh^. 

memen. m2(D'i}tmii^mi^^ii-f^W}i'fmmmx-^^o 
miMTn. m2(DV^M&mK$di-f^W}yfmmmxh^^ 

-y^mxh^o 

[Il9]|2l9{i. :fJ^^(Dmf^^^^yr:iy^mxh^o 

[uiojuiiofi. mm^comfsi^^^^y'^y^mxh^o 

[I§]ii3i2)ii«, mmv'—'^<D—m^7f^-tmx^^o 

[iii2]iiii2{i, m-^(Dmmi\^isn^^u>'^y'j>'(DW}i¥^m.m-r^mxh^o 

[iiii5]i§]i5{±. m^^^^y'M^(Dmrfi^uummm<D^m^mm-r^mx^^o 

[m 17]|11 1 7{i, v;^7"A(^ibf^0ij^ji^i-lglT-fc^o 

[ii!i9]iiii9tt. :^mmz:^^^^^mm<Dmm2izisn^^n'>y^y'j^(Dm^^^-ry' 

vi-y-i^mX^ho 
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[|gl24]ll24«. Wii&mW^F^mmir^mX':h^. 

[Iii25]i2]25{i. m^^y^y'-^(Dmi'fm^^irmx-h^o 

[i§]26]iii26(i, :^mm<Dmm<Dmm3izi6n^mmmm.t^m.ummm<Dm^^^ 

[iii28]ii!28{i. wmmmG^mm-r^mxh^o 

[Ill29]lll29{i. :^^mi^A^^^^MM(DmM3\Ci6n^^^>'y^y'J^<Dmf^^7ik-ry 
[Ill30]lll30f4. :^y<9(Dmf^^7jkiryKi^y<^mXh^o 

[I2i32]i2i32fi. ^mm(DmM<DmM3ictsi-fi)m^'>^y'j>^(Dmi^^m^^'r-7^ 
[Iii33]iii33f4. ^n'y^y'j>><DmvfM^7r:-rmx»)^, 

[Ill34]lll34f4. ^Ui^:^y'J^<Dmifm^7^irmxh?>o 

[ii35]ii]35f4, mM.^mmm(D^^:fj^^mm-t^mx$y^o 
[iii36]ii]36f4. ffisij^p^ 1 \cioi-f^mmmi^(DW-tiiJDm^mm-r?>mxh^, 
[iii37]igi37tt, m&mM2iciok-f^mmmi^^^^-^n=tmMmm(ow-tii:ijm^ 
mm-r^mxh^o 

[Iii38]i2i38{4. m^nm2\z.isn^mmmm^^^-5n^mMm.m(DWtii:ijm^ 

mmir^mxh^. 

[Ill39]!gl39{±, mMU7!)^:ti;^'7i^^(D^m^h^^U^>^TM.(Dm!3^^^-tyo^y^ 

mx^^o 

[11140] iii40(i. mm^i)^^:^y^ymm(D^m^h^^^':^y^y'j^<Dmm^(omi^^^ 



« « 
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[0029] 101A~N. 104A~N, 106A~N 
102A~N. 105A~N, 107A~N 
103A~N mim^ 
110A~N. 111A~N. 114A~N 
112A~N mit^^yh'P—'i^ 

130 ^nn^mm 

131 w^m^n^^^m^^m 

140A~N mB$Mi^ 

i50A~N m.m.m.mmi^ 

201 U>X 

202 mwu 

203 M^^a^p 

204 ^^,^^'0^ 

205 m^um^ 

212 w,m^m^i^^<tE^u 

213 mM^Mmmm-^-yyt^^M 

214 ^!a*B^^i|K^^*ii 

215 mmmm^Mu 

216 ;{;^^^J1^l?P 

217 ^nn^mmitm^m^ 

220 ^iDcff$t'clt^f?ffigB 
222 

[0031] (mm(ommi) 
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m.tnm.:ij\^tn. m^mmi40A--m^^m^cm^<Dr^^^ts\,^x^sxoi,=^. 

[0033] ^I^M^^l^lSOfi. itiSccD;&7«^^S*110A~N75)^b1#;*$tL^i£!av-;^^A7?»s 

*110A~N{Cj;«9^^^tuTV^'5^^T'fc-5o ^llia^^J^150A~N{i. ^tt^* 
;&^^l^*llOA~N;5S«,^^t0^-r5^J|KT-fc-5o jim^5/M7— i^ii2{i. m 
^(D;^7^^iSS*110A~N(o^t9. #;(7;^^i^*110A~N;a^^ix.-5ait^l03A~ 

N) ^M^^Eillss-efe^o 
[0034] #;«7^^i^^llOA~Ntt, MO;i;7«7iS*^ilffiL-a-5:iir-C\ g;<7^7^*<^^m 

[0035] ;?7^^ioiA~N{i, ^tL^'tb. wmmi^^^^-r^mm i^-j>.mmm) ^^-r-s 

[0036] ii«gf|5103A~N{i, ^tb^'tL. ;&^^^S7^1 10A~N;OSii{s^2/h!7— ^5^112^^ 
[0037] i^^^l02A~N{l. -^M^H. ;^^^101A~N;6S^^a^te^i-5^t^ (^liifi 
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lA^zX'^xmm^n^xo^z^ :fy;^9ioiA(Dm^mi$.(M^mi^(DWim^m)^m 
A(DWLmmmi^i^mibhtitzmimm/^.tmmmmi^mm-r^i&(D:ti^^{^m(Dm 

[0038] f^io. UST'fi. I5iPJO^I8&<k<^fce^{C, i£^i^^^^l30. «,^^igcl40A~N 

[0039] 119 (a) fi. #;i7p<7l01A~N(7)rt^fl|^>^^-r^n5/iJ'|l|-r'fe5c #;{7^^101A 
S^203i3j;Ww'^.^iJt^g|5204^^-r6o 

[0040] uvx^oKi, ^^?i$^$-^^'5/cfe(D^:/X^-efe-5o S^^202fi. u^/x^oi-e 

2(Dmm^^w.-r^^y'^y^°i^^^—'^m(Dmmxh'o. m9ih)\z^^n?>xoK. u- 

>'X20 1 i«^g|5202i(^FB^ PS (^S EE^) ^i^j^^^JrSr ^ io T;i;^7 1 0 1 A^ 
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[0041] EJlOfi. #PM&Pl02A~N(D|^mt;5}t^^i-7"D-y:5'(lT'fc6o ^iiS^102 

mu2i6^^-r^, 

[0042] mii^^i^w^3i^ifP2ii(i, ^^(Dm§emi^<DitLmt)^ibm^(D^mp^^m^\. 

[0043] mi^^m^>'^-^lelSlf|S212{*, mi^^tap<>'^<il^^211T'ilf^tLfc^ll^iip< 
[0044] i^^l*j-*^J^-^5/:7'|5tigB213{4. ^^*f^mJtl30(Dta|ffi^^ttLfcMll[IlT' 

-^^ristti-^T^^y^Tfe^o ^tzm.nMmMi$i-^-yym%M2i3\z.mm^Hx\^^ 

^b-CV^^o ^.^*5tte|ll7'— ^<bLT{4. llll{C^L/cfEai:^^J^^T'feoT'b;?77«^ 

\.timm(D^m^^fi^h. m^^^^m^^mm^^ii-^xYfm^timm'f~^%:m 

\^xhii\\ 

[0045] i£tam^^i^*^lH5214{4, e;^^7ii^*110A<D«^ffl^cDit^(a^^JSg<^ 

tcm2mm,^.t^'^sm^j^(Dmm-^i^m-tfzi-imm.-m'^mtmmMmm<D 

m^mt{cx'o.'mimmM,^mm:Lt^mi^^mmmmi^i:\^x\^^-t^o 
[0046] WLmmmi^mu2i5i-i. m.ui&'^mm^^U2i4xfk^^thrc^mis.^mm5 
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[0047] :^^vmmn2i6i'X^ m§^mm^-^^2i5X'}^-^^ntLm.^mmtti:^xt>i,c^ ti:^ 
7 10 1 A^t^^..^.i^g^^*J^^-r5«^s$PT'fc5o 

[0048] ^fclHS. 119, llllOtc^Lf-«^;?i^tjnfSli^<D;t;><yj^*110A~N^, lll2( 

OA~N*3j:^>*^ta->^7^A^^^|s(D»]ft^)||M{;lov^Ttji0J■t-6o 
[0049] if, ^^Soff$^l^c:*D^t5;!7^74S?^llOA~N(D^g^^^t=^c:ov^mB^■t-5o 
[0050] im2(a)t^:T^^tLSJ;5{-, ;&^7i^*iiOA~N(D-^^t;iov^Tfi. 

So 0*Jx.{i\ 11112(b) {;i^$n5ctd{-. ;(7757(7)®:^75S:ft:i^(7)B#{C, *^^202(Dii 

^^liS7l5110A~N(D*2iiS^S«(7)^>?p;5S|fc^^^^^l30Offi^J;i9;'^#</.t 

[0051] ifc, :^;^7i'S*110A~N{i^^<7)iStCfa'oT^M$tLTio«9, ^S^i^^iM^ 
^l^l30i:L-C. ^ti^<i/.t<lif^«/ca6t^. €-;i;;^7*S*110A~NCDlI,^:^[^ 
lEll2(a) tc:;^$ti.SJ;9{-. 2V^(7);{7^^<^ta^i^^i>it^M^^130(Z)^:bS.'i^^ 
;55^m*f^^ltl30l^^c♦&^^^{^3£^J:ptcPS$tLTV^S'b(Di:-rSo fi^n. io^ 

[0053] m\2{2d\^ff^^MXo\^. WLm.\tLm.t^^^<Dm^m'^L-xwLmx.fz.m^. 

:i<7)fcfe. lRlC®:ftT'fco-T:'t>, ;*^7J^5l?110A~Nr:t(C, «,^^*^140A~N(^ 



[0054] ^tc, lili3{^^^tLS:7D— ^-v— ^^fflv^T#;^7^7^^*llOA'-N(^ll!J^^^)li 

[0055] *-r. ii^t^lilOSAfi. ii{t^-yh!7-i5'112>lrin'bT^II'>>^7"A|^(Diift^Hg 

^mn^mmi.^oip^y'yy 101)0 

[0056] 2^1^. W,m^n?^>y<miSiU211ii. miBUl03Ai)^^i-fm.-::>fcm(D:^^'7il^m(D 

mm%:mmi.x. ^mM^mm3o±{:iis\, ^-r;{7^^is*i ioa g ^(Dmrnm^^i 

40A<DiiLmf)^hWfM(omm\H^nBLx\^^^m(D:;fjji^i^m^mmm^'^^^y<t^^ 

)o 

[0057] rr-C'(^mfl^ti^>^<c^il)g'J<Di§@^, llll4^fflV>TUfc0Ji-^„ Ilil4{i1i^(^ 
;«775^^5l?110A~N^CJ:oTi£^i^^^igcl30;OS|gj^^4^X*5^9, ^(D't'tT^l-^t^ 
;*p<^jiS5l5110A;J>s^ii^!i^>'/^^ilS"JbTV^2)^^^^LT\/^?)o ;$:|El{c*5V^T 

. m8tmm<Dmjj^mmi'i-^^^xi-i\s]cm^-^H^u m.m^%^m-r^o iii4(d;& 

[0058] llll4^cioV^T, ;*^7iffi*ilOA(7)i!j{^(::ii S-r-St. ;i(;^7iS7^llOAtt, ;!t7p«^ 

't-'m-^cDm^^Wbrn^n^i^^m^mmisitu nM(D9ctmm^n?^^^^<m^ 

m.ny^i^^<mi^mmi3i^^?i^ioiA(Dmm(D^t:^'L-ti.fzni{k(Dmi$i^m 
miffc^Km.m(D^!^^\^hmmmm<D^'ij'mmm^m,m^m.^>^<m^mmi3 

ia)tp ,\\tvxm V ^Tti \ :S ycmii^^a^ 131 (Dmm-i R ff^i^A^ 

[0059] ^^M^®^^^lFi5214{i, mDl^ti^V^<(Cil{4*nfc;t;7<^SS*oa^ 

fi^^c:ll«^t#^fflv^Tlltiie^ts^l50Ai^^^i-6o (^7^5/^103)0 
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[0060] rr-c\ ^nummi^^^^2i4izio\.^xmM.ummm50A^^m-r?)mm(D 

m.'^.)t^'^sm'j^i^ML-xmm.-^';>^mt'^M)^^\^. ^^<Dm.m(D9cimim 
m.<^.)%:mmtsmm-m^M-itziiii^UMmmmso(Dmwm.x<>x^isbhM 

ft @ L-CM-fc^{c:i^^$ti.S^ti*a^ffi^l50A(^^*^^dS^^nfc;6s. ^^v^t^ 
Ai:LT{i. #:*^^iS*iiOA~N;55343:z:(c. ^ti^'K. ^!gte^^Jl^i50A~N 

^m.mmmm50A--mc^m^tii>o -^tc. mi5xn. um(D^iWimmim.<D'^ 
't^m^v^i^m^Mmm) ^mmti.x^uummmi50Ai)^^^^thfcAK nm(D 
9cu^\z.hWimm^<D^'C^mmm^mmt\^xm.m.is.'^mmi50A^i^Mvxhx 

[0061] is,^tQH^^^2i5(i. mM.w^mm50A±mm^{-:y^'o. ^late^ 
mi^^fHn-r^)vtmx\ t^-^. UBm^iAOA(D'^mi)^m^A^^<^i^^(om}§.^ 

xmm^^o 

[0062] ::coJ;9?:^*:^iS<D?f$^}c*3{t5«fijc<t#)i|Ilcj;tLfi, 1S^t?5#;i57p<7^S*llOA 

--f^^w^mox.b\^nfmm\40A'^-N<Dmmmm^mm-r^^t\^i:^. 

[0063] lEll6i3j:tJ5|gI17}C, **feOff^^l(C*5{t^1«ISC>;<7p<7^iS5*110A~N;0^?>«J^ 
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[0064] i§ii6(a)(i. um(o^m^^nMMmm3ot\.x. Mf^oym^^mB-r^tci^ 

{c:6-^(7);«7^7iS^110A. HOB, HOC. HOD. HOE. IIOF r^^f^(D^M<Dm 
0T^-IS«$nT^^■51^^^^LTV^5o *fc. 6-&O;(7^7iS*110A~N{i. 
^mm.l30^<^fj:<^^ir^tMz-t^f£-^mx-h^. 1112(b) 

[0065] -^tz. #;«7^^i^5|5HOA~F(Dta^;^[^]{i. #;*^7>i^*H0A~F<D^a^<b^^a 

^*ffljsE 1 3or^^i^^.^.r^m.UMMm^i30fHic^i^m^^sxoi^mm^thx 

[0066] llll6(a)tC;^$nfc:6-^c^;^p<^iS5^110A~F{i. iifB^-;/M7— i7ll2$r^bT 

i£^tB^MisEl50^^^i-5o ^|a^^mi|£i30{4. 1116(b) 

S J;9 1 10A~F;is^ti.^'ti.te ^ f -5^1^^ ^ ^J|!c 1 50A~F{c5)- 

[0067] miT^fflVNT. #;^7p^7^ffi5l^llOA~F;iS^g^i0J|g^^3g-f-^;^^}-oV^ 

TlftPJ-r^o ^^T'. «^^^140A~Ff4. ^n^'tL. #;(7^7iS8*110A~F(DS 

^^l^T'fe^o »f^^lS^^a5215{^ct<9. ^;(7p<^^S5^110A~Ft:i>?fUT. 

^ta^B^mi|K^^*;i5B^§^bt^fCjoV^TS,^tM1^140A~F(Dffi»;5S:^t>/J^$ 
</.^^B#(^:^,,^,ggg|(@^^,,^,gg^);6S^i^f,tL. ;(;^7^JtSlFB216. ^fe,'^^J^|fP20 

4izx^. m.^Mm^mm^ii^^i:x\ mi7(h) {^^^n-si^i-. ^nn^m^^i 

\z.n\^x. m'^^mm.iiLmtmm:f^\^i^mm(D:i3^^i^M^nmi-tzm^i^io\.^x 



[0070] mi8(i. 6-^<D:f3^^mmillA'-F{ZXy). m.UMMmi^l30^Wi^VX\^^^m^ 

UT. ^nM^mmi30(D±i^mm^mw\^mif^:it^^xt?^mi8id))^ 
.m^(D^^^mmzx<:>xmm^ti^K^fmm^mh-r-t7!)^x^^o 

[0072] ^ttio, :$:^igro?f$^iTii. ;?7^^oX-Asy^fc(t-ei£^^^ffli^^#:^#f^b 

f:.i3;^yum\z.ii^xm.m.i^^mnL±w^m^\.xhx.y^\ 
[0073] mM(D'mm2) 

[0074] [2119(4. :^^m<DMm<Dl^^-m2\:Liion^m.W^:^'rJ^(Dmf^'k^iry'uy^mx 
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[0075] ^(Dm.wy^y'M. ^uM^mm3o±i$i^9^\^tii-rfzit>\z.^ K\,^(D^n^m 

mtm\:^m(D^nmmmm50A^N^^-^-r^mic^ ^^nnmrnmsoA-^-N 

[0077] ;&^^io4A~N{4, ^M'iri. mmmm.<DiiLm:tmmmm^^is.-t^mmiy<> 

itLm:tmm^^^-r^^t(Dx^^y<:y^/\^h:^?^^mxh^. 

[0078] PS^105A~N{i, ^M'tl. ;^^71O4A~NC7)^^^J0 ^^I1^150A~N<^^ 

mmmm.i40A^mK ^Mti. M^t^-rs^^im^^^isoA-N^^^ 
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[0080] m^mmu205i-i. \^>:^2oitm^U202(Dmm^^^\^. 1x^x201^ 
m^n202<Dn^m(D\^^^'&-w.-r^^'ryyf:y'^^—-^^i:hf(Dmmx'^v)^ mis 

[0081] Il|21{i. #|^Sg|5l05A~N<D|^fP«fig^^-ryniyi5^|llT-$>^o #^SSB105 
A-Nti, mil^taP«>'^<jltR§B211. ^I^il^ap<^^-<fatia5212. ^^i*J-^^l|g 

216*5j;t/^taa^fiIi|!ci:bfef?Ma5217^^-t-5o :^|glfCioV>-C. lllO^l^lCm 

[0082] il^iiaS^^ltt5?l¥ffigP217{i. ^;«;7<7^7^(^^!lte^«I*i£t^<^^!gm^ 

[0083] ^(c, ll^£<Dff^^2(^io^t^^m->>^7^A<^5i^J<^^)llI{cov^-c|^i§g-r^o I1122{i 
. ;<7^7iffi*iiiA~N<Di(]ft^|ii^^Lfcy'n— ^-Y— h-cfc-5c ^::-e{4, 
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[0084] ii{t^io3A{4. w,m^n?^>^<misiU2i 1 izioi ^xmm^u?^'^y<i^m%*\^ti 

^<m^^2ii^^imzw,m^u^>y<^m^ni.x\^^^m^iat. ^Tyyioi. :^'Ty 
zfio2^%^mu w>mm.u^^^^<t<D^mm^no:itiz.x^. mm^-yh'p—^ii2{^ 

mizit-<xmm^-yhv7~-^ii2(DmiBmA^^-i-^j^iz±^\^^m-^'^^^^i^MiH(D 
^^m^(D{^mi^-\-^:^\cM\^^m^m\z^i^xa. w,mmM.^>^<mi^^2ii^^ 

[0085] |gI22{CioV^T. >^7"5'^103ioJ;t>'^7^y:7"l04«. IEIl3tlIIClilf^^)l|lT'$>^fc 

ib. m\:^n-^^m\'^xm.m^^m-r^, 
[0086] ^!aa^fflj^tb^i¥^iFB2i7«. m^izmm-t^mmM^^ic^cDm^ 
mmni^tB M<Dm.nn'^mm50At(D:kt^^ttm^m{.i:^7'yy 105) . ^(D 
'^^nhtitimmm^m:^(DBWM^ms:i.x\.^=bf)^m^i-£. 2<:><D^nm'^m 

[0087] rwT% 7.y-y-:fl01t^hy^'Ty^\04^X<DmV^mm\Z^^X^W^'^W^\30 
F^(7)ttS(^;^f^^f«] ftTl^«^ixfc6i&(^;^7p<^ii£* 1 1 1 A~F{c:*J-bTtiJ"9 ^ 
nfc^^Mte^M^150A~F;65p«^n5Hf]^<D^^=-(^-^!|i^^23{c:^L, :!{7p<^ 

v^-cmP^-r5o ^fc. lll24(:i:^y^^*lllA(;5|I^<7)^(miS?p,.^,. 0^19. mm 
M^<7>ct''6lf|i{;ii*Utli^tL6mm)7&-b^tafe^^^i50AO^|^j|^^T'OS§Wli 
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[0088] 12123. ll]24^c^3^/^T. lal9<^|W)c^^!^^^^cov^T(^, mcm^-^H-^vmm^ 

[0089] r^T. #;^7^7l04A~FO|aii(7?^75^^^^fe^^igcl50A~F(7)#^#^^ 

F{c5ov ^-c. ii^(D5fe;e>^^^tati^Mi^i50A~F(^^^#^*-egggfi^i^-/.?'fii 

[0090] #;*P<7l04A~F(75^tate^tMJ^tt^Ma5217{i. liiTt^Tn^tLS^l {^tt^^ 

Pan Tilt 

[0091] [^1] 

[0092] ±|5^1<D|¥ffig|^F{c:*DVNT, N{lg£|aS^^^150<^^|^^<7)^^:^bTV> 
So :SfcDist (*^^(D^;i)^b^^ate^lS^150(D#^^i^*T'(DSggt^^L. Dist 
{±Dist 0^4^^^t^^bTV^6o -r^cCt)^. ±IExtlcDif{ffirJiScF(±. ;<7p«^(D^i,^ 

ave ij 

[0093] rrT% 11123(a) tc:;^^n5;<7^7!^5l^lllA<D#'g'^^!l(C|?fflEffi^3j^fc"5i:, 1112 

ALl AL2 

Dist . Dist ]^Ti^7r::^K^^2^ ^3, 5^4. ^5{cJ:i93}ti66o 

AB AC 

[0094] m2] 

Dist^ =|V(:t, -x^f+(y, -y,f - (*2) 
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[0095] [^3] 

Dist^ =^>/('c +(J'c -yA? - {*3) 

[0096] [^4] 

Dist^, = -'J' - J-J' - <*4) 

[0097] [^5] 

jD/«>aj = -'J' +0'« -y^f ~ 

[0098] ^^cDist tcoV>T{i, Wr\Z.7ri-^ti^^QKX.^iK^:^o 

ave 

[0099] [^6] 

[0100] ^^^^^Mg|^F^::J:oT#x.?>i^Si¥«iS;65/J^$</<^5:)^^6]^c;^7^^<7)ta^^o 

Pan TUt 

P T 

Pan Tilt 

[0101] [^7] 

at ^ ' d0^ 

i i 

[0102] f^io^ f¥fffiK^F«. Jitfi^71J>l^-efcoTt>J:<. ;57p<7l04A(7)tM^;^f^( 0 , 

Pan 

Tilt 

[0103] mi^i£^a^>^<^^lFB211{i. mili£^^^w^<^'^3EC»jfi'Mtii§r*«JI^-r 
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^^xw,m^n^i^^<(D-'ntmit7!>^^^^xi.^^tzm^. mi^K^w^^y^j^i^ 

[0104] *fc. ^7"2/:/lOl7&^b;^■7"5/7°107<^^'9^§i-Jl^^CioV^l:. ±le^7(Cti^oT# 

P T 

23 (a) (O^^afi^^^l50A~F{±. 1123 (b) (D^m^MW.^Mo 

[0105] i^±<7)j;9{-. :^mm(Dmm\^i6n^mf^tmMi^xt\.i-£. isi5:<7);^7<^ismn. 

[0106] m25{zmM(DW^M2izioi-f^^^M.^^y^y'M.(DW]iWi^^i-. :*:|lltC*DV^T. 1119 
[0107] 12125 (a) {4. gBMcD^ffi^l^li^f SOibX. Mf^(Dm^^i^mi-^tcib 

53-^^^iSc-efci9. 11112(b) t:i^$tu5J;9f-:*^70iij:^;dsa;k:(DB#(c. ^1^^202 

(D^mm-^unmmi^i30{z.M\^xm7{^f£^'j[Kmxmm:^Hfzm^mm(Dm 

iiiA~F<7)^M;^iR](4. ^<'^^yi^hMm^x^x^uM^mi^i30fH^WLmx^ 

=5\^^{^^M'nmM^nx\.^=5h(r)t-r=5o 

[0108] ;t7p<^iiS*lllA~F{4. ^ig(7)ff$^,l(D;i7p<^iS5fet|5]#(Di})f'^{c;>]D;lT. ^tiifi 
^^i^Jig5l¥«$B2l7(cJ:i9;«;^7<7)^l*&(7)3fe;i^b^?l*t^^J|K<7)#*|^^*TO 



24 



O5iz.X'0:^?iy(OnBmi^(DiiLmtn^mm^mmir^:Li:i:ii:V. 12125(b) 

[0109] ^±(DXoi:i^ mm<Dmm2X'i-i^ m.mc!$^^m^i:-^^<D:t3?^y^m^^^M^mi$i 

[Olio] -^tz. mm(oMm2(D^n->:^y'j^xn. mmmmitmm\^. ^m-^^'^^^M 

m^"^. y<'^^^^hm(Dumi^x-^xummi^imW}i^tim^i^is\^^xhs W)(n>^ 

[0111] mmcDwms) 

m^. :^mm<Dmm(Djfm3{zt6i-f^m.m'y:^'rJ^{^o\^^xmmir^, 
[0112] :^mmi^isi-f^^m<Dm'miisxxf2Xi-^. mm(o:fy^'7i!^^^'^m^(Dm^mi$L(D 

[0113] :^mm(Di6i-fi)mm<Dmm3Xi-i. ^h\^^:f3?^'7t^m(Dmmmi$i(DiiLW:m^^^ 

[0115] ^J£<7)Mfiil*5J;t>«2(c*3VNT{i, #;<7p«7jiflg5|?{i. -ttL-^r'fu. 
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[0117] iii26(b)cD^j{c:^-rj;5fc, ^m.u^^mi^i50A(Dm'mmmmm40A 
[01 18] ^::t% ^mm(Dmmxn^ ^n^y^y^j^^mm-r^^ytj^^ij^m-i. 

'bo 

[0119] ^um.mmm<D]fmi-i. mm(DMmixmmi^fMi^. i7^7iSs*<D^aa^f^(c: 

[0120] wmm^G(Dmmm^smim^^-^<xoic:ti?i^^m(Dn!^:^\^^mM-r 
m^Hmtfj:^mmt\^xmmmmGt:mfi.xis%.^hi^mM.^rmm^m\^^x. 
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[0121] &L±mm\^tiX')iz^ mmmi^mmt^m.mmmm(Djfm(Dm\'^^wm-r^m 
[0122] ^f^. m^mi$i(D]fmt^ui&mmm(Djfm(Dm^^mm-r^mmmmG(Dm 

Pan Tilt 

[0123] 12127 (a) . 12127 (b) . 12128 (a) . 12)28 (b) iZ7jk^j^l^:^^^i^Mll4A(D^ 

\^^xm.m-r^o 

[0124] i2i27(a){i. mmmmi40A^^m.nm'^mmi50A^[H^Lx\^^^m^(o-M^ 
^i-i2i-cfc5o ^/c. 12127 (b)fi. mmmmi40A7!}^m.ms.mmm50A^\^^-t 

[0125] l2l27(a)*Dj;t;J|2l27(b)(DV^-f ;}X<^^-g'fv:*5V>Tt3. «,^^^140At^ta*S ^ 

M^lSlSOAcDff^^tDitV^^irbgj-rSfcJ^tc:, [1128(a). 11128 (b) (CTj^-Ti^tC^^^^ 

ti^®^l50A<?D^^#^tc§iVNfcS^^:(^^,#,^,^.P. $bt-,iro;{»-b,^,P{o:(p] 

i i 

iirxwitvtz^m:mtnmmmi40A(Dm^mi)^^i^^^.Q\.x. m^^op tm^^ 
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[0126] m8] 

i 

ave 

[0128] [M 

[0129] [^10] 

R^-—ya - 0) 

[0130] ±te^9{Cj^VNT I OQ I (i. Od^bQ^TOEg^T-fe^o -^fc. | OP | liOA^h 

i i i 

i 

[0131] a±ife0^u/cj:9{^, ±is^8T'*^^H6M^^^tti-5rt-c% mmmmiAOA 

i i 

i 

i i i 

Pan Tilt 
Pan Tilt 

Pan TUt 

Pan Tilt 
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[0133] mn] 



dt 

dt 



G (gp«. , e-m ) 
dam 



- (^1 1) 



[0134] ±12^11 ^;lioV^T. y 5 ^M^^^ho itS^tllfi. f¥ffiM^G(7)WWit^ 

Pan Tih 
Pan Tilt 

^mm-r^fMz.^.oi)^h^m^'^mmi50A(D^m^m\:i^\\r^tz.mut^m.n 

A(Dm^m^^^i^?).^.^,^.Qti.xnmm'^G^miL,fziK mx.it 

i 

. M.o^^ibmBmm40A<D^m^mi^3\\r^fcmmt^m^B7!}'^^t>^.<^.^,<^.Q . 

i 

i 

i 

i i 

[0136] ■itz.WmmmGi'i±m^8&.^Xh-^X-^X<.:^?^9i!^^(DUm:)y\^id .0 

Pan TO 

)imw.'^mj:m.mi^is\^^xWL^mm40At^m&'^mm50A(Dmm'^-&: 

t 

[0137] ±fEt5iPjT'{4. Wmmi$L140A(DMVttm.mBmmi^l50A(Dm'^(Dm 

i i 

R(D^^^^wm(Dmmti.tci)^. i[^mmi^i40Atm^n^^mi^i50A<Dmm^m. 

i 

[0138] ]^x±(DXo^j:^w.is.mmmmm^mmmi^(Dmm^m-i<x^i^mm-r 
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[0139] in29{i, :^^m(DmM(DmM3{z}si-f^m.u^>^y'j=^(Dmf^^^'t:f^^y^mx' 

. /n'^- • ^/uh • X- A;^7^^^<Z) J;9 t-®:ft t^^;^ |p]<^IS?fe^ B^^.e 106A~N 

^^101A~N(Ditf^^Jgcl40A~N^l^S-r'5I^SlH5l02A~N(C-f-t;tT. $^t;i 

^i^M*l^l4OA~N^C^oV^-Ci£^a^a^^^l5OA~Na^(D0i^^;5flJ'a>^/J^^</^ 

^<J:9{^;«7p<7l06A~N(D^i,^;^|6]^pS-f-;5PlfilH5107A~N{c^lE^:iT.-CV>6 

[0142] o^f9. ;57^7io6A~N(i. ^ti^-tL. m'^tznx'fj:<. nm:^i^^Mm-r^mm{ 

^N>^yVh^J^*3j:t>*X— A^J^^)^^-r6;?7^7-efcSo ^bT. PS^107A~N 

i-i. ^M'th. mM(DmMii,^isi-f^m&uio2A--N(Dmm\^M^x. w^m^ 
t(Dm\^^^mm-tufmmmi^ish^x. m^mi$i(Dm'^t^nm.mmm<^'}fmt 
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[0143] sxT. m29\zio\,^xm8iZ7ik]^tcmM(Dmmiizioi-f^mMi^^y^M.tmcmf^m 

[0144] mM(Dmmi^^h^^^nfc:^?(vio6A^N(Dmmz-o\,^xmm-r^o ms 
oti, :^mm(Dmm3i,zioi-f^^:t3^^io6A'^N(Dm!^^^-ty'^y^mxh^o ^ 

:?^IIS£Off$^lfcio{t^:;i;p<^101A~N(Ot«J55t{-^U. :>J^^(DW^t:mm-r^n 
[0145] ti^;^f^^J^^SB207{i. ;t7^^(D!g^;^f^^^N>-. ^/i-M^^^-rsfcs^i;! 1/^X20 

[0146] /^io. IIJg<^?f^^lX'«, ^.;^,$)J^|FB204«. u:^X201tWi^U202(DmmXh 

mmti.rc7!)K m^it. u:yX2oii)m^^^'o. ^ui^:^2oi(Dmm^^y'y\^°>i^ 
^-^mxmm-r^^t^zx^mwmm(Dmm^mm-r^mm^^t\ m,<^Mm^2o 

[0147] 7X\z^ Mm<Dmmi^^h^^^titzm&uio7A^N(Dmmz-D\,^xm.m-r^o m 
3ifi. :^mm(Dmm3\z.)si-f^^mmuio7A-^N(Dm}5^^^-t^m^y^mxh^o 

^mMm07A^Ni-i. mpi£ia^>'/^^^^2ii. mPi£^a^>^^IElt^212. 

i£ia^*^iiK-7-y:7°iBit^2i3. ^iM^^^iJsg^^^2i4. mmmm'i^mm>2i5 
. :^?^'7mm^2i6. mi^nmi:tmwmu220ioxm^m:^mmmu222^^-r^ 

„ 5|s:||iS(?Dff^^3{:i*3Jt'5#PSIfPl07A~N(7)«^{i. iaiO{v::^i-7^^jjfe(D?F^ 
^1 {c:io{t^PSSl5l02A~NcDlll^{c:^b, 'gS^?f^4«tJt|S5MlfP220io J:im^ 
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mucnn^mmmo2A^Ntm\:M^^mi,c-D\.^xnmcn^-^m\^^x. mm 
[0148] mi^m'j[kitmwm^220it. m^mi^i:m.ms.^^mm(Djfm(Dm\^^^wm-r^ 

[0149] uB:^\^m&^222ii. mmm'^itnnm^220iz.i6h^xwmmmGx<o^tbh 

Pan Tilt 

mi-i>pm^nmB:i^\^mmn207ioxx/mmnmitm^isaU22otoxif^m 
:^\^mMU222r^mM^nfz.'^i)mti:^o ^<Dfci^^ m^u^titzm^mmi^x'o. — 

(D^W^^'rM.tmmi^. ^UMMmm30^<-^fj:<mBir^Zt?b>X^^=bZtii i 
[0151] ^t^. ;^^pjo^ife(^m^3(ciott5ilti->^7"AoiJjf^{cov^-cifePJi-5o 

[0153] X7^5/>^101^;^';/-r^l02t^oV>Tf4. ll!l3t:i7i^i-|l*fe(^?|^^l<7):7D— 

h{;i*5{t5;^7^-y:7"ioi. ^7^-;/7°io2ir[5]CK)i^^Jii-efc5/ci6lfep^^#ii)&i-6o 

[0154] ii{ta5io3A(i. msl^^l^v^^^l^^2ll}^^ov^Tmll^^a^v/^tciMSlJ$tv 
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[0155] im'^x.mi$iwmitmwmn220it. B^commmmiAOAicm^x^nn'^ 
[0156] -euT, nmm^y^Ttfj:^x\^^^m^i^it.mm(Dii!im^mvm-ri^'ryyio2a 

{cifi-^<J;9{-;^p<^l06(D^^;^f6]§r^S-r?)(^X5'^ii2)o 
^■<il*RSB211{i. miii£tap<i/^^Og^35Oi£i>^'l±^*iJifr-t-5(;^7"-y7°108)„ 
[0157] ^LT. '^M7j>;^:^^-efctL{4*;=^5/-5^7°101lC^i9. !£i>^;5S/^f-tiXli':^7':y7°102aiC 

M^o W,m^U?^^^^«D^M<D!i^^Wj:m^(DMtVXi-i. 

[0158] i^>l±|ftBJb/cJ;9t^s |§]32(D7D— — h(D^7"-/7°101^^?3^7':y:7'll2(#{^ 
^x:yyi094oJ;l/^X'>yil2)(ct^&oT#;(7^^iS*5?>s!ll^:fer[B](/N°>':^ 0 

p 

T 

[0159] tf:ia^ :^'ry^l01^ :^'ryzfl02. >?.-r5/>^102a{^*3V^T. WiM^U^:^^^"^^^ 
2ii;5^f!E(c^ll^|ip<>/-^^jSJ5ULTV^S^'g-l::{4. ;^v".y7°iOi. ;^7".y:7°l02^ 

7^-y7°102a'^(D^tT-r-5i)t£*l(-J:oT^^$tl5o 

[0160] -^tz. m^iy^y'J^^mf^-t^:^?^yiiU^<D-^m^it^xmm^-yh^—^ll2(7)m 
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[0162] 11133 (a) (i, nm(Dmm=t^^nMmm3oti.x. ^\*^(Dm^^mmir^tz}sb 

^F(DmmuBmm(DmfQi~i^nMmMm30(Dmmx^±^\'^h(Dt-r^o ^t-. 

[0163] |g|33(a){C;^-r^!)T'{i, ;(7^^^5l?114A*5±t/l 14C(D»^ffiigcl40AioJ;T^l 

[0164] i.f)>u mm(Dmm3izisi-f^m.wyy^TJ>^it. mM(D^mi(D^n-y:^TJ^tmm 

0:^19. m33(h)iC7T^irm(DXoiz.^ ;^p<7i>ffi*114AjoJ;tJ^114Cc^it,^tll|£l40A 

mir^m^A>4-^<m.m(D:ij^^mm(D^nmmmi^-^m.nMmmm3ou^ 
[0165] &.±mmi^tixo{^. mM(Dmm3\z.ion^^U'>:^TM.ii^ m^i-£. mf^ak— yi^ 
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[0166] fj:i6^ mm<Dmm3[zia\,^xi^. x^^fzi~fm(D:fy;^9mm(D^uis.^mi$i'^^n 
m^\t^ 11134(a) ic^-t-t>t^*^b. m3AW)K^-r'3ikm^t^mm^\^o^m^-r 

[0167] n— yK7)SlJ^^^;^fe{c:ov^T«, z-^^^. ^/vh^#(7):^-^tfRl^(v:. ±I5^8(DM 

Roll 

Roll 

RoU 

[0168] [^12] 

_ _g G(ft'M,6rai,fttoii,) _ J 2 ) 
dt ' ddHna 

[0169] ±IE^l2lv:*3V^-c. M^^Gfi. 0 , ^/uh:^ 0 , d— /U:^ 0 

Pan TDt Roll 

i 

[0170] *fci, ^^E(^JF^^lioJ:^/||^£oM3(c:*3v^■r, ^^ija^ffi^^;£^2i4fi. m 
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[0171] ri^^^*fu m^it. la35(a)(^)M^-e7^:-r^^i^i^^^l50Al^{c*3v^T. m 

mmti.tzm^\at. g McD^um^^mm^ s :fj?^^t^^ti\iL<D:fy^^t^mzx^x 
<iifj:<mmv^j:i>>hh.m^m(o:t3^y^mcx<^xm^^nx\^^^:Ltxm^<D!i^, 
m^^ti:\^^mi$i^. ^^i^^:^^^icM\^x'omm\^xmMe'ir^:Lt^^ctt7i>x^^t 

[0172] msLmmi) 

^mm-t^mx^^o l2I36^c*3v^T, u->X2ioiii, eiq. isxxjm20icijk;^n^ 

u:yX201^ »^ffi2102{i. 1119, *5j;t>'|l]20l:i;^^ixSii^^202O*^ffi, :ti 
p«72l03{i, l§l9^i5J;t;^|i]20^^^$i^;5;<7^7^ffi*^^*fJ^;U-rv^s, X W2104*3J; 

c 

c c 

M11$4m^1t^-r^o >!7p^^2103{l. #$4[p]«9t::. /nXy $42105[e]«9[e]^) . ^yi- 

c 

c c 

,e ,0 .t^-fo #^®2102{iU^X210lJ;«9Z tt2106::^lS]t;ifgi;}X 

PC TC RC C 

^cSggt{C#^U 2WX2H<7):^^#^i^t>OoX m2107tSXXrV $42108*5 J; t/Z 

\v v\- W 

I42109«. joSlVNiEtTL. -ffi:J^(!7-/wK)M#$4^^«fi£i--5o ;^;^^2103{±, Ift 

^mm^m^is\.^x. oi ,y ,z )X7T^^n^iiLm.i^^^umi±m^m,^.tv 

TV\' TW 

T(Ax , AY , Az )yfit^ib-r?)o 

TVV T\V TVV 

[0174] X W2104*3j;t>'Y tt2105*5j;t;?Z tt2106-C^lffife^n'5;*^^M^W^±<^fc 

c c c 
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c C C W W 

V\ WWW 

[0175] [^13] 























(y > 
























+ 


y 


+ 




z 




^■'^20 


^2, 










UcJ 











(^1 3) 



[0176] ±festl 31^*51/ ^T. M t^hM ^^^cti-^SX StT^Ujitfl. ;<7^^2 103(7)^^ 



00 



22 



S2».'^>(;^P^^21O3(7)i?^(7)[HJte:^^(0 ,6 ,e ) = (0, 0, 0))(Z)tT^lJ{iI.R 

PC TC RC 



00 22 



[0177] 



TW TW TO 

(D^iiLiAX .AY . AZ ) = (0, 0, 0))O{ia. ( AX .AY .AZ ){i:i7 

TW TW TVV TO' TO' TW 

M fj^hM t^mmt-t^Sxsnm^-^iX .Y ,Z )ft. ;<7^^2103>^^^S 

00 22 TW' TW TW 

$¥^PF:X^lskl :R. Tsai. A Versatile Camera Calibration Technique for 
High — Accuracy 3D Machine Vision Metrology Using Off — the — S 
helf TV Cameras and Lenses. IEEE journal of Robotics and Auto 
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